A model for interstitial collagen catabolism by mammalian collagenases.
Mammalian collagenases cleave all three alpha chains of native, triple-helical types I, II, and III collagens after the Gly residue of the partial sequence Gly-[Ile or Leu]-[Ala or Leu] at a single locus approximately three-fourths from the amino terminus. There are an additional 31 sites in the triple-helical regions of types I, II, III, and IV collagens that contain the same partial sequence but are not hydrolyzed. A model has been developed to explain this remarkable specificity. The mammalian collagenase cleavage site in interstitial collagens is distinguished by: (a) a low side-chain molal volume-, high imino acid (greater than 33%)-containing region that is tightly triple-helical, consisting of four Gly-X-Y triplets preceding the cleavage site, (b) a low imino acid-containing (less than 17%), loosely triple-helical region consisting of four Gly-X-Y triplets following the cleavage site, and (c) a maximum of one charged residue for the entire 25 residue cleavage site region, which is always an Arg that follows the cleavage site in subsite P'5 or P'8. In addition, the high imino acid-containing region cannot have an imino acid adjacent to the cleaved Gly-[Ile or Leu] bond (i.e. in subsite P2). Careful scrutiny of the 31 non-cleaved sequences reveals that none of those sites shares all of the characteristics of the cleavage site. The criterion of this model thus explain both cleaved and non-cleaved sequences in the triple-helical regions of types I, II, III, and IV collagen, and are supported by all known experimental and theoretical results on collagen catabolism and structure.